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(57)Abstract: 

PROBLEM TO BE SOLVED: To arrange a double 
stranded nucleic acid on a substrate having a smooth 
surface in the state where all the base pairs thereof are 
exposed upward. 

SOLUTION: An intercalation reagent which can be 
inserted between the base pairs of the double stranded 
nucleic acid to rewind the double spiral structure of the 
double stranded nucleic acid is reacted with the double 
stranded nucleic acid, and the spiral structure of the 
double stranded nucleic acid is solved to parallelize the 
double chain, whereby all the base pairs of the double 
stranded nucleic acid are oriented on one side of the 
reference surface of the parallelized double stranded 
nucleic acid. The thus-parallelized double stranded 
nucleic acid is arranged on a substrate having a smooth 
surface with the base pairs upward. 
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x-*m&m<o-n.mmwM t m-r z t # * -< 

2MR«»©«spffi©itffll(j:iEiai$-tf*. ^HTfWt 





1 

^xm&Ltzvimx\ w-m^mm^m^^mm±izw.m 

mto>m mmm&mm LT-«4:fif <t-t s ^ ^ tc j; 
±.mn£niz¥-'a<tzntz-*m.tmz. *<DmMM* 

3t - *ilK©SiI(»-* Offi'J t-ISfi $ -<+ -5. X*I , 

3 ] ANSI 2 lzIE®OT^£T"$> o T. mJfB¥ 
(;: US $ -£ -5. £ itt f . ffittt'n i t L tz ~MM * X * □ ^ 

mmm 4 1 mmm i - 3 ro^tiA -1 1 mizmm<ni5& 
[st^n 5 1 it mm 3 cue®^^;: j: „ its^jg-e 

[ 0 0 0 1 ] 

tz i± - *m r n A#?(D - mm wm®. z m £ m-r z t iz 
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.to. ^(Dmmffi&npimizft&zftxi^t&mzitiw 
mizmthTf&£7izi,x-%.<DteMmz¥-i : TitL. zn 
zw-mte&mmw±izmm.t> l < im^it-t^mizm 

[0 0 0 2] 

[&*<o&«] yyAti-s^^^tzp^-r^tzti, d 

M (STM) , m^BWm^lM (AFM) n©^Mr 
10 a -7'^S£^£fflOTtlf|-f 0. ^O^pg 

SUcJzO. -*MDNA(c@*/«£4ite»it^Sltg$nr 
^•5 (Science 243: 370-372(1989). Nature 346: 294- 
296 (1990)) „ L^L. iMSffi^J^lRlST*# ^.IJ f lz£ 
X-mmAZ (^I± L fc-*gg D N A ro^f t±f# h tlX ^ <t 

[0003] j£&m-fv--?mwmz£zftffiiz}si-> 

com j %iztt-tzmm&±ifzz.t. <2>mn(D&mm&m 
[0004] l^u zfthm$m.mx~<D r mm* i &m-f 

Z>Zt<»WZ&->X. -*^DNA±(7)^S^^^thfc 

[0005] m-it. mR?5ftv>mmx&&. mmmr 

30 (D?>-Z1fc\£-tZ>±ilzU-oX^Z,« —15. -*iiDNA 

(Dmwtm^izis^xii, mmnmnmizm^i L-tztz 

r-pfsi^o, mmmmcomHz\H^nx\,^t^sn 
^ajts^tAWt^i, (@iA#f,) „ 

[ 0 0 0 6] B-ti. 7K^|3]W1^ST*S>^ <1 fStSffl 
niZ&$c<09al&<D— £.X'&.m±Z%.g:-tZ>!&W&& 

mmcDBViZft \^x^z>tz$>. w-'Mti mm± c @« l 

40 t#iz(±. ^tWffiiJ®gM^*iSCtt>n^:^ (BIB) „ 
urottifli, SiitK)5fe3gT*mDNAro*M^^-r 

«t/Jn$ < -s>^co j; -9 a, m$m.M(D'mftmmt\,z «t 
raitcp^-r -s ^ t t±r- # a i \, 

[ 0 0 0 7 ] 

[^^p^LJ;-9 t-r-SSSS] *^tlXI2^W{cg 



3 

[0 0 0 81 #f&Bj|©& *>— 3fflBMt±, ±IH©«fc-7fc 

ifig*rap#0>iijgfi<]7-o - 1- > r * T^mz-t ztztbiz, 

[ 0 0 0 9] ^fPfloffiOgWl-o^Tti, JilTOgiBfl 

friz U&XfoZo. 
[0 0 10] 

mzHKftztmuzmiiLtntz tmz, Ltzmmm< 
±iz$imi-z. 

[ooii] *wnv>— -ocommizu^-ii, 
**o>&mMtf£x±.izfa^xm& Ltzvtm-t^ wm* 

*».tffT<tt4 - 1 1- J: 0 , ffJIB-*M^»ro^:-cro 

|Sj$-ti:.2.Xfii: ; ±|Broj; KWrfti* ft*:— #«M£lS 
^<D£**t£±lc|S]tt-c\ ¥?#^*M«rW-r-5S1S 

[0 0 12] ooffliJ®(zfi^Atf. — *M 

*mmco>tmw$izm n-r 

*¥ffftt -5 C i: \z «fc 9 „ buIH-*^* x*of*x- 
fcXKiajttT. ¥^fc*M£WLJ.oigm£cD4#SB<j£l 

[0 0 13] *©JJte, MfE^TftS ft X* 
ieS?i®roffi^(75ffli]l-i2[S| L * * * a ^-jj-a.- h (Dgi 

ftfcB&Sifc/r LT N l^*-*¥ffifc L,fcru|s»*x# a 
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[0 0 14] *|£BJ?roft&ofllMt;:fi£;Uf. ilSfaftfrra 
* «fc 0 h5IE*«± KEit i fc t± B j£<t * ft fc n*« 

[0 0 1 5] fc±>\ *»h^CJ3^T r^!Mj it±, sp 

WO 

[0 0 16] 

io mwcomfcmmi ^<o^m\z^mnm 
[ooi7] <-*mtm>*mmz&^x^ 

fi ^T, *fB^©=l*aitS»tl±» -*SIDNA 
fc J: 0--*iR N Afflict fc'lK-^i < , DN 

ft-5. HTTIi, -^MDNA^r^JtcIftB^-r^i^ ^ 

20 i¥jti±e©<sjft© - *mtmiz*i utt Httd aus r- $ 

[0 0 18] <i£fiS7°a-7H^i!>*iP.m± N 
DNA^^tSiyn-rMM-C^tSllKWffl 

b > # JUSS^ (scanning tunneling microscopy ; S 
TM) , D^-pPaJ^gifiSfl (atomic force microscopy; 
AFM) #$Sn-5„ AF Mti/r^SL 5^115^1)-'? 

30 ^^TWtV?^'- '<7lZf%&-tZ>7 , V 9 ?V4 >X'y 

[0 0 19] ±3B©jEtffl-ra--rH{Wii:j:*DNA 
40 £Wti, Lr©tt»c»^<tS£*0»«Ti: 
{±S/j:<9, H@cODNA^S<*$r»ffi--e^4 
m$r*-T4 0 SE^T, HS6«Jt3t±. 1^®DNA## 

[0 0 2 0] <-f >?-*U-i/ 3 >S08>*l6We 

-$ffiD n a ?:Sti7'o - yiait*»fft 
50 lDNA©liI©- -finmizWftis^z. 



[0 0 2 1 ] -ecfcferoaftW^^gi Ut, B— 
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M±tflif>$lt tTi< Ci^bnr^^. 

c ~5t e (D J; -9 ft* V f 'J v V^EfiE^ 

OUT. *" 'J f 'J v >BS&:£igl§& too) fe «fc tf-t 

[0 0 2 2] 
10 [ft 1 ] 








/ 



Q- 

cr cr 




(5) 



4*IH 2 0 0 1 — 1 
8 



2 4 6 8 7 



[ 0 0 2 3 1 fc*5. Ra-~c<D{t&ya<D%m±, 



* [0 0 2 4] 



: 3-^f~ is *J (ethidium) 
: "7'd 7 7 t*> (proflavine) 



(2 



2" -?-t"U v> 



(II) 

2-Hydroxyethanethiolato(2, 2\ 2* ' -terpyri dine) platinum (I I) 
itd : 2. 2'-t^'Jy> (xf » 77ffA (II) 

(2, 2* -Bi pyridine) (ethylendiamine) platinum (I I) 
5$e : 2, 2 ' - fcf h°U v >v ? n n^ftA (I I) 
(2, 2* -Bipyridine)diehloroplat inum(I I) 

14, tKU tTU v>Effi&JBSS#£l£^LfcDNAl4^fc 

[ 0 0 2 6] **WT?t±. c©Wr«e^*^fcj|«w*— 

fiP*>. *HW(-*5t^r. *y try v>Efifc£ 
HlStt*^^ U-5/3 >SSBtt^ ^*7°a-y 

[ 0 0 2 7 ] <¥tT<bLfcil*mDNA^S«±^^iE 
* Z tlz J: 0 . j£^^a-^«Wi(cJ:«*fflEJ>Jo 



A©«tt«Jil*:*«-r*flFffl*«SIB*nri^ (Nuclei 
c Acids in Chemistry and Biology, Oxford Universit 
y Press. P3463-3468 ; Nature 287:561-563 (1980) ; 
Nature 276:471-474 (1980)) . ±!a©-r U- 

a<t ±iascc*5j:i/a:do#y e 

■J v >Efii&»gf*li. ISffltt«i»Htt«*4 1 

(Proc. Natl. Acad. Sci. USA 72: 4825-4829 ; Nature 
287: 561-563 (1080)) . # 'J tf U v >Elft£«JS<* 
«\ Jtt*W©WPB*JECtf*ii:^DNA^Sr**|fiI^ 
jtttfU «fi6«ia*»JBL. WYt-T-B (Nature 287: 
561-563 (1980)) . fc*f U £ 0) ~ DNA CD^-ftit 

*'y try ^>EffiAK«(Wa^o-r u- 
i>o wz. #u t°y y>sffi^sm^it>f, 

[ 0 0 2 5] ±IBOJ:o^. *56^-et±>f U- 

•> 3 >tt*. l < i±# u tr y v >Effi£B«tt 

&S*LT^fc*MEtf (ill) li. H ITC/Ttcto 
Id. ¥fTftSnfc^«DNA©ff**fi©4>iC?jSi*« 

-r^-*^DNAt4. *y try v>Eta*B5»ft 

"MDNA^^^o «HH*€>#**fci3"K 

tf>±fflij) -^'JvliMU^-x (*W©W 

££<7>ltf#) tt-5taO**«&fl!so>T-ffl (^<7>»-&(4ia^ 
Tffl'J) izm&o Z(DZtl±krnotth (Nature 287: 561- 
563 (1980)) iCctoT/TSnTl^^ ffiSS^ii'&K 



-)v&zm?zmmft?z&£tzi±&<o¥msm±izs 

[ 0 0 2 8] ¥trft$hfcDNA»?S;±fH©J:o<£l 

t4. BaiLfctt£»«#&±l£ffittTEiB3ft*£i:tz 
40 ft*. BBS L*r J: Tic t$S7'D-7ia»CJ:n 
If. 1 ^^tSW^DNA^*ntf0TMo^«T^f o 
c^^T^^> 0 ffi^r. SC«B^oEa^4«giJ«:#a 
*ffl^ft<T4>. BrB©«S*l»»«:»«-er □ - 1 > 

c.hiij:^. m&Ltzmm>tf&ftz±izftiiT&WL±iz 

[ 0 0 2 9 ] <0i^^^L/cS^M^O^>^T^ 

50 e>«-r*5pB***(Bti*L. y>iWic^&*-r* 



9 

™*u (B2#m) - 02m srt 

1-0 ^S7°D-^^r^a®^m^-r^ut± N its 

[ 0 0 3 0] U >SffiO*«^oqft*£^i-*fca& 

jjg^ti^^^w^s&i-^-^T^^nr^^ (j 

Am. Chem. Soc. 105: 4481-4483 (1983)) . f^T% S 

Oo*>0— oSrStH(cS^L^-*^x^n^>fjc- 

hDNA^fflu^ (H3#M) c 

[0 0 3 1 ] H3tt, -*as*x*n^;r J.- hDNA 

(S) idu JlttoDNATttlHW^-c**. :n« 
«S?C« # &b o D N A # - *M* x * o ^ 

tx-hDNAT^I), ZZX\ baset±JfiSSr*-f. £ 
0~;£|g*x*n^;*-jL- h DNAtc&tt^ U >MSo 

spossh (mmm. mmmt biz^tsi^twGLm) # 

£ LT. ffi^Ki (IE 

[ 0 0 3 2] fc*>\ aA»«S:ffli^i:*^t 

[ 0 0 3 3] ±fEO<fc -5ft— *«i*X*o^*i-. b D 

[ 0 0 3 4 ] «J >||»&0>«R«:anu:attL*: 

DNAfS##Ofi£3fc«£ LTti. 8i$:DNAO» 
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xxf £ (J Am. Chem. Soc. 119: 8916 

-8920 (1997). FEBS Lett. 336: 452-456 (1993)) ft£ 

DNA (phosphorothioate DNA, H 3 #JB) fcffli^ 

tc«R»*-tt-fc«* (J. Phys. Chem. 98: 8742-8746 (19 
94)) 

[ 0 0 3 5] -toffi. *X*n^*-;r.- h DNAI^tt^ 
10 ? UT-^J:^^)S(-^^»tt^iS^^nTfc»9. 

Kt«r>ft>XDNAi:LT ©WflMfeMlM* 

HBl^x^a^^ji— hDNAtii^^n^aM 

[0 0 3 6] S-r*^, DNAOT-*MOSSO'J> 
KSl-^it£«A-r*£fc. o£ 9 % -*^*x*n*- 
ti-hDNA5}?ifflt>^^^Cctot, DNA^ 

[ 0 0 3 7] <8tlt©DNAEI±Ott'&^0?iJffl>S* 
20 Syn-^H^tCctODNA^tt-r^lRo. BEJ*L 

Oct •=) K LTWftLfc D NA^f[5)±^R 0 
DNA7f»1RB*B^ili:^J:or. Slt^DNA^? 

30 [ 0 0 3 8 1 »J f y v >Effi£«iSteT-— *«D N A 

SriSfPLT^tTYbLfe*^. #y try vsffiftBUSi* 
— Jtt»w§i*^ttSWoHi(ctt4 #y t°y>>> 
Effi&K«<*#«* oT^a^tt*««:is*y >mm± 
y >msffli. ip*>> wfbufeDNA©»c»oa*^ 
-toy >K»os5Jttt±ao^th < ^sKi-e^-r-s 
(H4#JR) . -Jj, #y eys;>Bffift««*3WK* 

fflJffi^KOtb-r (H4#M) o ft»«B±t-*it*WT 
fbSftfcDNA^OffififcKA*^ £Offlffil-3g9 
40 HJLfcy >»S©Sft*H±jMR 9 £"5 IBS £<h&z:£:# 
nJI6<hfc£o cnt>O^H(±v?x;U7^ K<£-& (disulf 
ide bond) ^Mt^^t% WTfbLfcDN A#t±St> 

[ 0 0 3 9] ffi3fe&«Kfc^Tli. — -* 

a^fh©«^i:r}^tt, ^x>tnftx- h DNA 

0S^±^^s^t; DNA»^mt-e^*:' 

^J:«JDNA«:¥»<i:S«±^W«aHS{b. S?iJfbL 
50 [ 0 0 4 0] L^L. «tt«Jt«r«t»Lfctt»-^ODN 
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A<z>WEKHSflu 9&Mtlz-Di*xi** yuoZnte'tftlk 
OTLfcDNAtt, IWSKWfcS^fcESSU i£»ttJB 

[ 0 0 4 1 ] m Hi. i«tLf:-*iDNAW 

omrnz* - *aiDNAt±a;efi^BB«KiB«-i»« 

1"^ (Nanobiology 4: 93-100(1996)) . $ ^(-SbMM 
«r***|S|^giS3tttf-rci:^J:»). -*©±i;:ift*Lrt: 
l^«DNA£IEfi£H**££#^ffi^** (J Am. Che 
m. Soc. 118: 10679-10683(1996)) . 

[0 0 4 2] B2ti. z*lDNA»?Pat*m>(:-* 
MML, «WLStifc«Br-el»ODNA4:e^S 
■tf, iin^J:0-*«DNA«:W!Bfl[^*«±^H3B. 
lMS*-6^ft« (Nature 394: 539-544(199 
8)) . 

[ 0 0 4 31 i^n©*ttfe«^a*it»Ltettttr 

[0 0 4 4 ] <mm. »jLfcDNA*^*>±IE*tt 
iz.fc'K Wr<bLfcDNAl±&g*f£BasU Sl^ffll 
B-PSE-T* J: -9 t:41So±K:»J Lfc D NAlntt 

(hs#m) iBfitt*. zvm&mt. ztm-eizn 

[0 0 4 5] HSfcfclvC. ±;£<&ffira3fc«^T';i/kU 

-f K»^r*0. Kj£"f 4 ¥8i<b L X * n 
tx- h DN AtftStiSfltKLr^*. 

NA^S1St-@SLT^4o 
[ 0 0 4 6 ] HST^fleCBKiAK^IS^Hftt:^ 
£HRffl5#t;J\ £S*t?S>*. ^Ub'Uv 
>Stt&JRtttt (intercalator^SftTt^*) 
^T^fti^JtttottCU >HR0t (S) T-te. £g 

ft (intercalatorT*^$nT04) tffifcSoTl^JfiS 
£oft<*y >S£08Ut (S) T-ti. Ri>#^^*»D 
NA^owWyXil/7^ KIS^^MLt^^o 
baset±^S^a-To 
[ 0 0 4 7] <ffi<7)fflii>fi!EaiU^i:^?)3&^B^^^tc 
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DNA^S^t^Bg7n-t'>n^fci6(:Wfflt^ 

[0 0 4 8] 0R(f. DNAt±£*«S:Mt4ii^ 
T*£4<7)T% JilH0>J;-5(i:Je«»S:»aj*-a-Ta«Jb(z 
i£$n/c-*lDNA(i, ffi^tgffiMDNA^ttffil- 

At*. DNAf 7 7" (Science 251:767-773 (1991)# 
10 KB) ©7n-rfcLT&ttfrc&*^tttt#**. 
[0 0 4 9] 4fc, DNAt±aE4Sffio«git«ra-r«> 
T% ±Eo«k-5tcLTS«^H£Sn^DNA«rlHlB&* 

[0 0 5 0] Hie. «tt*#*RLrTfir<bS*ifc— * 
«DNAt±ifc¥*tt*:*rf _LfE<£> D N Alpft 

[0 0 5 1 ] 

20 ent^tcRHfl-r-s. 

[0 0 5 2] :©S«Wf(i, ifi*i*x*aft 
x-hDNA^«t*. *ttttS:l£*U # 

[0 0 5 3 ]#iJ 1: r»tx^Dftx-hDN 
A0)-&EE 

BSit'S'WDNA^'&fiEtiiCiPCR (polymerase chain r 
30 eaction) &£ffll^£ 0 affi© U >fcWLTH*©ttfo 
9l^ff£^LTl^7 ? K (a-thio-deoxyn 

ucleoside triphosphate) Srffl^T. TfTggPCR^T* 
PCR£frofc 0 PCROilDNA^LTM 1 3mp 
1 8DNA^ffll\ ^7^7-^1^7^-11^ 
'J^^Utf K^T, 2 3 0 flll^)-*M*X 
hDNA^L/: fl iM7x;-il,/ 

^DD7tM^<hami^LT, raea^-g-in* 

?>/*?gJ&#£l&5fcU 4fc. 77^7-DNA^y 

40 NA^SgLf: 6 

[0 0 5 4 ] PCRaSlzffll^*y:*7?U*^Kl± 
TIBOiiO 0 . 'J =*3* ? UxJ"^ R±*«*« 5 * 

[0055] CGCTTTCAGGTCAGAAGG 
GCCTGAGTAGAAGAACTC 
M 2 : #V f y v >Effl^K»(*©^« 
#1; try v>IE{a£Jgfg#-?*<5 2 , 2' -h'fjy> 
xfb>y7;>77f^i^ (II) (xCd) 

(J. Chem. Soc. 965 (1934) KfifofcJ. Chem. Edu 
50 c. 58: 589-593 (1981) (Dfr&Zm^fr) o 2. 2' - 
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tf try y>v?^DDr7f-f (I I) (Je) 0. 

4 2 ^7Aixfl/>y7; > (ethylenedi amine) 1 

0 07^n'J-y h 5 0 ^ l J U -y h ;K7)^b37J«£>A 

£ 0 

[ 0 0 5 6] #1 3 : *'U fcTU v >Ett£flM#i;: J: 

1 0 Qi-y «A©l#a*X*Dftx- h DNAC 

>7 7f^A (II) fel^LT, 1007>f^D'J 
•y M^U2 BIBtt»-f*. 
[ 0 0 5 7 ] 4 : ¥»fc£®Ktf>fH! 

t(DSrffl^-5o 1 ^>^ — Mue9^tf)v>r*£5*BB 

;i^£*r a&t;:. If lofiS^ 5 8 0JK(-±tf. 3B#ftg 
[ 0 0 5 8] 

£S^±1SDNA^£^JDU 1^2Bt»it 
[ 0 0 5 9] 

d n a (Dmmm z fttz&mmz^m^u-^mfflm 
(Dun&imit, mm-?** 
[ 0 0 6 0] ttmMm&^&tzmi L mjjmwLmizj:%WL 

motSm*. H7-H1 lt/Tt. B^M^BWWtt^ 
v?;W >x^y;u> > h?±co^-y x^- -7° 3 * 
•v tr>^- KfggL, rv-ru*- Kfl»*iMMt 

Uti^^ ^ft«n©S»(i4<o (111) 

*n*;*-x- h DNA(Oficte0lca«O-*«DNA«r 

<5>o 

[ 0 0 6 2] M^iDNAli, &«ffil::»R»-f * 
[0 0 6 31 Em±. Wi K>^^fci>r. 
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^* U « 2 rflBS Lfc# 'J fcT 'J v >Effi^mft:«rA 

[ 0 0 6 4 ] # y tr y v >Effi£«lif*£&& i/dg 

>Efil*KIW*©»&(iJ: 0, =*«DNA0>Bl«)»* 
g L > Wtt36<i« 4 o fc *r tf> 1 & ft 

10 £o 

[ 0 0 6 51 @9Ci. 00 1 (D^ffiT-&figLfc=*ai*X 

^Dftx-hDNA^, *'y try ^>EffiA««i** 
jo*r^. *s*±t3iR»L^*>os:K^Hi*aatti-e 

[ 0 0 6 6] -*|g*x*o?-*.x-- h DNAIt HI 7 

iLTl^, ^nti. DNA{C-3^n^efEfl^^X;b-7 
4 Kft*«r»«U DNA^SiMiSaM-^ttKtWt/ 
20 /-c/cfc£%;i<E>ft£ 0 

[0 0 6 71 Bl Oil, Wl ^*ST^«L/iZ*i^ 

x^Dftx-hDNAii, «2Tf&£Lfc#y try v 
Tmnmm-ewm l *i t *>t* * . 
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